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Background/Aims: In Soutli Korea, healtli clieck-ups are 
readily accessible to the public. We aimed to compare the 
prevalence of upper gastrointestinal (Gl) and lower Gl diseas- 
es in Korean Americans and native Koreans to determine dif- 
ferences and risk factors. Methods: In total, 1,942 subjects 
who visited Gangnam Severance Hospital from July 2008 to 
November 2010 for a health check-up were enrolled. Basic 
characteristics and laboratory data for the subjects were col- 
lected. Esophagogastroduodenoscopy and colonoscopy were 
performed. In total, 940 Korean Americans (group 1) and 
1,002 native Koreans (group 2) were enrolled. Results: The 
overall prevalence of Gl diseases for each group (group 1 vs 
group 2) were as follows: reflux esophagitis (RE) (9.65% vs 
7.9%), gastric ulcer (2.8% vs 3.4%), duodenal ulcer (2.3% vs 
3.6%), gastric cancer (0.4% vs 0.3%), colorectal polyp (35.9% 
vs 35.6%), colorectal cancer (0.5% vs 0.5%), and hemor- 
rhoids (29.4% vs 21.3%). The prevalence of hemorrhoids 
was significantly higher in group 1 than in group 2 (p=0.001). 
In the multivariable analysis of group 1, male sex, age over 
50 years, hypercholesterolemia and hypertriglyceridemia 
predicted colorectal polyps. Male sex and high fasting glu- 
cose levels were associated with RE. Conclusions: Our study 
showed that the prevalence of Gl diseases (except hemor- 
rhoids) in Korean Americans was similar to that observed in 
native Koreans. Therefore, the Korean guidelines for upper 
and lower screening endoscopy may be applicable to Korean 
Americans. (Gut Liver 2013;7:539-545) 
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INTRODUCTION 

In Korea, incidences of cancer iiave increased rapidly with 
more than 178,000 people reported to have been diagnosed 
with cancer in 2009.'"' To achieve early cancer screening for 
all Koreans, the Korean government established National Can- 
cer Screening Program (NCSP) in 1999. The NCSP supported 
representatives of academic societies and developed Korean 
guidelines for cancer screening including stomach and colorec- 
tal cancer.^ According to these guidelines, esophagogastroduo- 
denoscopy or upper gastrointestinal (Gl) series is reconmiended 
to the people over 40 years old every 2 years.^ For colorectal 
cancer screening, an annual fecal occult blood test is recom- 
mended for those 50 years and older.^ Colonoscopy or double- 
contrast barium enema is recommened if the fecal occult blood 
test is positive.^ Beside this NCSP, private regular health check- 
up programs designed to detect common cancer and chronic 
noncommunicable diseases are readily accessible to the public 
in South Korea. With support from the Korean government for 
medical tourism, a large number of foreigners including Korean 
Americans visit South Korea to check their health status. Korean 
Americans constitute the iifth largest Asian American group 
with a population of about 1.25 million.'' Approximately 80% 
of them are foreign bom such as South Korea.'' Unfortunately, 
American physicians have been insufficiently screening for gas- 
tric cancer and Korean American physicians are also reluctant 
to recommend colorectal cancer screening to the Korean Ameri- 
cans because of a lack of research.'^ '' 

We wondered whether Korean Americans have similar rate of 
Gl diseases when compared to native Koreans and the Korean 
guidelines for screening gastric and colorectal cancer can be ap- 
pUcable to Korean Americans. 
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The aim of this study is to explore the prevalence of GI dis- 
eases by endoscopy and possible associated factors in Korean 
Americans and native Koreans. 

MATERIALS AND METHODS 

1. Study population and data collection 

We performed a cross-sectional study of examinees who 
participated in a health check up at Gangnam Severance Hos- 
pital, Yonsei University College of Medicine from July 2008 
to November 2010. We gathered information on 1,000 Korean 
Americans who voluntarily visited South Korea to have their 
overall health status assessed through the health check-up pro- 
gram. Korean Americans were defined as Korean immigrants 
to the United States including first-generation parents and their 
children regardless of their nationality. The length of residency 
in America was asked via e-mail questionnaire retrospectively 
(n=598). Then, we selected age-gender matched native Koreans 
living in South Korea who underwent the same health assess- 
ment at our center during the same period. Written informed 
consent was obtained from all subjects for the procedures. The 
study protocol was approved by the ethics committee in Health 
Promotion Center, Gangnam Severance Hospital. 

The basic checkup program was comprised of laboratory 
blood tests and an esophagogastroduodenoscopy. Continuous 
variables included systolic blood pressure (SBP), diastoUc blood 
pressure (DBF), fasting blood glucose, total cholesterol, high 
density lipoprotein (TiDL), low density lipoprotein (LDL), and 
triglyceride (TG). About two-thirds of the subjects received an 
optional colonoscopy to screen for colorectal disease, regard- 
less of the results from occult blood testing of stool samples. 
Four expert gastroenterologists with 2 to 6 years of experience 
performed the upper and lower endoscopies. In addition, data 
concerning age, gender, and body mass index (BM) were also 
collected. We assessed the data for all subjects and compared 
Korean Americans and native Koreans. 

2. Definitions and assessment of variables 

Refiux esophagitis (RE) was graded according to the Los 
Angeles classification system, and those of grades A to D were 
included in this study.' Minimal changes such as erythema or 
blurring of the Z-line, were excluded because of low interob- 
server agreement." Gastric and duodenal ulcers were diagnosed 
endoscopically. Superficial gastritis or erosions were excluded. 
For gastric ulcers, multiple biopsy specimens were obtained to 
rule out malignancy. Based on colonoscopic findings, patho- 
logically confirmed colorectal polyps, and malignancy were 
assessed. Benign nonneoplastic polyps such as hyperplastic and 
inflammatory polyps were excluded. Hemorrhoids included 
both internal and external types. Age was stratified into two 
groups, as <50 or >50 years. BMI was calculated from weight 
and height, and those with a BMI over 25 kg/m^ was defined 



obesity. High blood pressure was diagnosed if SBP >140 mm Hg 
or DBF >90 mm Hg. Lipid profiles were classified as high or low 
according to normal laboratory value as below, high cholesterol 
(total choletesterol level >240 mg/dL), high LDL (>160 mg/dL), 
low HDL (<40 mg/dL), and high TG (>200 mg/dL). 

3. Statistical analysis 

We compared the prevalences of diseases and categorical 
variables using chi-square test between Korean Americans and 
native Koreans. In each group, a multivariable logistic regres- 
sion model was used to assess factors associated with each of 
the diseases. A p<0.05 was considered statistically significant. 
All statistical analyses were performed with the use of the SAS 
statistical software package version 9.2 (SAS Inc., Gary, NC, 
USA). 

RESULTS 

1. Patient characteristics and laboratory results 

During the study period, 1,000 Korean Americans visited our 
center for a health check-up and 1,002 native Koreans were 
selected as age-gender matched confrols. Among them, 50 Ko- 
rean Americans were excluded because they did not undergo 
an upper endoscopy. Finally, a total of 1,942 subjects were en- 
rolled and about two-thirds of them (n=l,305) underwent colo- 
noscopy. The mean age of the Korean Americans was 53.5±8.5 
and the male to female ratio was 45.6:54.4. Mean duration of 
residency in America was 24.3±9.6 years among those who 
answered the e-mail questionnaire (n=146/598; recovery rate, 
24.40/0). The mean BM of the Korean Americans was 23.3±3.2 
kg/m^ The proportions of the older age group (>50 years), sub- 
jects with obesity, high fasting glucose level, high cholesterol, 
high LDL, and high TG were not significantiy different between 
two groups (Table 1). High blood pressure is more frequent in 
Korean Americans (p=0.011) but low HDL was more prevalent 
in native Koreans (p=0.045). 

2. Prevalence of GI diseases 

There were no significant differences between Korean 
Americans and native Koreans in regard to the prevalences the 
prevalence of RE, gastric ulcer, duodenal ulcer, gastric cancer, 
colorectal polyps, and colorectal cancer (Table 2). However, 
the prevalence of hemorrhoids was higher in Korean Ameri- 
cans (29.40/0 vs 21.30/0, p=0.001). In females, RE (5.70/0 vs 3.00/0, 
p=0.032) and hemorrhoids (33.0o/o vs 23.1o/o, p=0.004) were 
more prevalent in Korean Americans than native Koreans. 

3. Univariate and multivariate analysis for the associated 
factors in Korean Americans and native Koreans 

1) Colorectal polyps 

In the univariate analysis, significant predictive factors for 
colon polyps in Korean Americans were male gender, age over 
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Table 1. Characteristics of Korean Americans and Native Koreans 


Characteristic 


Korean Americans (n=940) 


Native Koreans (n= 1,002) 


p -value 


Gender 






NS 


Male 


Ajq (AC. c] 


ACn {AC, 




Female 


c; 1 1 ( CA a\ 


[;tc, iCSi a\ 




Age, yr 








ou 


ZO't \Ao. i ) 


zy_5 ^zy.zj 








700 {1C\ Rl 




nhp»;if\r f-i-1* 
UUCalLy \+) 


Z/ / ^Z3.3j 


971 f97 R1 

Z / 1 \Zi / .D) 




High blood pressure i+f 


236 (25.1) 


199 (20.2) 


0.011 


High fasting glucose level (+)* 


65 (6.9) 


57 (5.7) 


NS 


High cholesterol [+f 


139 (14.8) 


122 (12.2) 


NS 


High LDL (+) ' 


114(12.1) 


109 (10.9) 


NS 


Low HDL i+f 


126 (13.4) 


167 (16.7) 


0.045 


High TG [+f 


110 (11.7) 


108 (10.8) 


NS 



Data are presented as number ("/o). 
NS, not significant. 

*Body mass index >25 kg/m^; 'Systolic blood pressure >140 mm Hg or diastolic blood pressure >90 mm Hg; 'Fasting blood glucose level >126 
mg/dL; ^Total cholesterol level >240 mg/dL; ' Low density lipoprotein (LDL) level >160 mg/dL; 'High density lipoprotein (HDL) level <40 mg/dL; 
*Triglyceride (TG) level >200 mg/dL. 



Table 2. Prevalence of Gastrointestinal Diseases in Korean Americans 
and Native Koreans 





Korean Americans 
(n=940) 


Native Koreans 
(n= 1,002) 


p-value 


Reflux esophagitis 


90 (9.6) 


79 (7.9) 


NS 


Gastric ulcer 


26 (2.8) 


34 (3.4) 


NS 


Duodenal ulcer 


22 (2.3) 


36 (3.6) 


NS 


Gastric cancer 


4 (0.4) 


3 (0.3) 


NS 


Colorectal polyps 


229 (35.9) 


238 (35.6) 


NS 


Colorectal cancer 


3 (0.5) 


3 (0.5) 


NS 


Hemorrhoids 


187 (29.4) 


142 (21.3) 


0.001 



Data are presented as number p/o). 
NS, not significant. 



50 years, high cholesterol and high TG while those in native 
Koreans were male gender, age over 50 years, obesity, low HDL, 
and high TG (Table 3). In the multivariable analysis, the same 
predictive factors in univariate analysis were still significant 
in Korean Americans: male gender (odds ratio [OR], 1.54; 9S°/o 
confidence interval [CI], 1.12 to 2.14), age over 50 years (OR, 
1.65; 95% CI, 1.14 to 2.39), high cholesterol (OR, 1.72; 95o/o CI, 
1.11 to 2.64), and high TG (OR, 1.86; 95o/o CI, 1.14 to 3.04). In 
native Koreans, only male gender (OR, 1.78; 950/0 CI, 1.28 to 
2.48), age over 50 years (OR, 1.91; 95o/o CI, 1.32 to 2.75), and 
high TG (OR, 1.72; 95% CI, 1.02 to 2.91) were independent pre- 
dictors (Table 4). 

2) RE 

In the univariate analysis, significant predictive factors for 



RE in Korean Americans were male gender, obesity, high blood 
pressure, high fasting glucose level, and high TG while those 
in native Koreans were male gender, high fasting glucose level, 
and high TG (Table 3). Multivariate analysis showed that inde- 
pendent predictors were male gender (OR, 2.26; 95% CI, 1.39 to 
3.66), high fasting glucose level (OR, 2.20; 95o/o CI, 1.13 to 4.29) 
in Korean Americans and male gender (OR, 4.46; 95% CI, 2.51 
to 7.92], and high TG (OR, 2.1 1; 95% CI, 1.18 to 3.76) in native 
Koreans (Table 4). 

3) Other Gl diseases: gastric ulcer, duodenal ulcer, gastric 
cancer, colorectal cancer, and hemorrhoids 

In other diseases except for hemorrhoids, there was no inde- 
pendent predictor in multivariate analysis. 

In Korean Americans with hemorrhoids, female gender (58.3% 
vs 49.1%, p=0.023) and obesity (37.3% vs 26.4%, p=0.004) were 
significant associated factors in the univariate analysis. Female 
gender (OR, 1.71; 95% CI, 1.22 to 2.40), and obesity (OR, 1.93; 
95% CI, 1.35 to 2.76) were still independent predictors of hem- 
orrhoids in the multivariable analysis. In native Koreans, none 
of the variables were associated with hemorrhoids in the uni- 
variate and multivariate analysis. 

DISCUSSION 

Our study showed that the prevalence of GI diseases including 
gastric cancer and colorectal neoplasms in Korean Americans 
were similar to those in native Koreans. We suggest that males 
aged over 50 years with high cholesterol or high TG in Korean 
Americans should be screened regularly with colonoscopy. The 
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Table 3. Univariate Analysis of the Factors Associated with Colorectal Polyps and Reflux Esophagitis in Korean Americans and Native Koreans 







l^nrpan Ampriran^ In — Q4-ni 






Nativp TCATPans In — 1 0091 




Colorectal polyps (CR polyp) 


CR polyp (- 


¥] CR polyp (-) 


p-value 


CR polyp (+: 


1 CR polyp (-) 


p-value 


Gender, male 


148 (55.2) 


173 (42.4) 


0.001 


170 (61.4) 


186 (43.3) 


<0.0001 


Age >50 yr 


214 (79.9) 


281 (68.9) 


0.002 


222 (80.1) 


291 (67.7) 


0.0003 


Obesity (+) 


88 (32.8) 


114 (27.9) 


NS 


89 (32.8) 


108 (25.6) 


0.039 


High blood pressure 


/jj [Z/.Z} 






58 (21.4) 


/5 ^1 / .oj 


IN J 


High fasting glucose level 


24 (9.0) 


26 (6.4) 




18 (6.5) 


2 1 (4.9) 


IN J 


High cholesterol 




1)1 \lZ.3} 


A nnc. 


Jo ^iJ.UJ 




IN J 


TtirrVi T T^T 

xiign lAJL 




4d \ i I .J) 


In J 






1\ J 


LOW rUJL 


A A ("y c a\ 
44 [lb.4J 


1 1 M T 
31 [IZ.D) 




bJ {ZZ./} 


/U (Ib.jj 


A AT 0 


High triglyceride 


47 (17.5) 


ji4 \o.Ji) 


A AAm 


y| A ( ^ A a\ 

4U ^4.4J 


oo In a\ 
32 1/.4J 


A AAT 


Reflux esophagitis (RE) 


RE (+) 


RE (-) 


p -value 


RE (+) 


RE (-) 


p-value 


Gender, male 


61 (67.8) 


368 (43.3) 


<0.0001 


63 (79.8) 


404 (43.8) 


<0.0001 


Age >50 yr 


68 (75.6) 


608 (71.5) 


NS 


55 (69.6) 


654 (70.9) 


NS 


Obesity (+) 


38 (42.2) 


239 (28.1) 


0.005 


25 (32.1) 


246 (27.2) 


NS 


High blood pressure 


3 1 (34.4) 


205 (24.1) 


0.032 


13 (16.7) 


186 (20.5) 


NS 


High fasting glucose level 


14 (15.6) 


51 (6.0) 


0.001 


9 (11.4) 


48 (5.3) 


0.024 


High cholesterol 


18 (20.0) 


121 (14.2) 


NS 


15 (19.0) 


107 (11.6) 


NS 


High LDL 


13 (14.4) 


101 (11.9) 


NS 


11 (13.9) 


98 (10.6) 


NS 


Low HDL 


16 (17.8) 


110 (12.9) 


NS 


18 (22.8) 


149 (89.2) 


NS 


High triglyceride 


20 (22.2) 


90 (10.6) 


0.001 


19 (24.1) 


89 (9.6) 


<0.0001 



Data are presented as number (°lo]. 

NS, not significant; LDL, low density lipoprotein; HDL, high density lipoprotein. 



prevalence of colorectal polyps is known to be higher in West- 
em people than in Asian people. The overall prevalence for all 
types of colorectal polyps in Western countries ranges from 
29.4% to 58%.'' " In Asia, two studies indicated prevalences 
of 16.3% and 18.5% for colonic poljrps in asymptomatic sub- 
jects.'^'" 

We found that 35.9% of Korean Americans and 35.6% of na- 
tive Koreans had colorectal polyps. This is higher than that from 
two preivous studies in other Asian population. '^''^ A study by 
Chung et al. reported that 22.2% of asymptomatic Koreans aged 
40 to 49 years and 32.8% aged 50 to 59 years had a colorectal 
neoplasm.''' In another small scale study by Kim et ai.,"" 32.3% 
of young (<50 years old) and 53.3% of old (>50 years old) pa- 
tients had colorectal polyps. The high prevalence reported in 
Korean studies can be partially explained by different exclusion 
criteria and study populations. In fact, we assessed all subjects 
that underwent a screening colonoscopy regardless of any 
colorectal symptoms or personal history of colorectal cancer. 
Second, ethnic factors may contribute to the high prevalence 
of colorectal polyps in Koreans. Although low prevalence of 
colorectal neoplasia in Asian patients especially Chinese has 
been reported, not all studies in Asian country have revealed 
the similar results. A study in Asian Americans of which 90% 
were Vietnamese and Chinese reported a 25.2% prevalence of 



colorectal neoplasia."^ The prevalence of colorectal neoplasm 
appeared to be higher in Japanese and Korean populations than 
in other six Asian populations including Chinese and Filipino. 
Asian migrants in America should consider possible ethnic 
differences in Asian people for colorectal cancer screening. 
Recently, Korean guidelines for postpolypectomy colonoscopy 
surveillance were published.'" The authors advised that asymp- 
tomatic persons over 50 aged who are concerned about colorec- 
tal cancer should receive screening colonoscopy as index. They 
also recommended 3 to 5 years of surveillance interval accord- 
ing to the result of index colonoscopy."* We suggest that Korean 
Americans should follow these Korean guidelines. 

As reported in previous studies, male predominance was also 
observed in this study.''' '''"' Further study is needed to compare 
differences in colonic size, pathologic findings, anatomical loca- 
tions as well as lifestyles between two groups. 

Considering that the purpose of screening endoscopy is to de- 
tect early precancerous lesions in the healthy people, the preva- 
lence of benign diseases in this study are additional findings. 

Prevalence of RE is increasing in Korea. Studies in Korea have 
reported the prevalence of RE to range from 8.0% to 11.8% in 
symptomatic patients, and 3.19% to 9.7% in asymptomatic sub- 
jects.'^"" This proportion was lower than those reported in other 
Asian countries such as Japan (14% to 16%), China (20.8%), 



Kim HS, et al: Prevalence of Gastrointestinal Diseases in Korean Americans 543 



Table 4. Multivariable Analysis* of the Factors Associated with 
Colorectal Polyps and Reflux Esophagitis in Korean Americans and 
Native Koreans 



Factor 


Adjusted 
UK 


95* CI 
Lower limit Upper limit 


p-value 


Korean Americans 










Colorectal polyps 










Gender, male 


1.54 


1.12 


2.14 


0.009 


Age >50 yr 


1.65 


1.14 


2.39 


0.008 


High cholesterol 


1.72 


1.1 1 


2.64 


0.015 


Fligh triglyceride 


1.86 


1.14 


3.04 


0.013 


Reflux esophagitis 










Gender, male 


2.26 


1.39 


3.66 


0.001 


Obesity 


1.34 


0.84 


2.14 


NS 


Hypertension 


1.37 


0.85 


2.20 


NS 


High fasting glu- 


2.20 


1.13 


4.29 


0.020 


cose level 










High triglyceride 


1.60 






NS 


Native Koreans 










Colorectal polj^ps 










Gender, male 


1.78 


1.28 


2.48 


0.001 


Age >50 yr 


1.91 


1.32 


2.75 


0.001 


Obesity (+) 


1.20 


0.85 


1.70 


NS 


Low HDL 


1.11 


0.73 


1.68 


NS 


High triglyceride 


1.72 


1.02 


2.91 


0.044 


Reflux esophagitis 










Gender, male 


4.46 


2.51 


7.92 


<0.0001 


High fasting 


1.55 


0.71 


3.38 


NS 


glucose level 










High triglyceride 


2.11 


1.18 


3.76 


0.012 



OR, odds ratio; CI, confidence interval; NS, not significant; HDL, high 
density lipoprotein. 

•Logistic regression for multivariate analysis; Adjusted for all vari- 
ables in the table. 



and Taiwan (12.0%).^'''^' Although many risk factors for RE 
have been reported in Korean studies, including smoking, hiatal 
hernia, older aged females (>65), and Helicobacter pylori eradi- 
cation history, male gender was the only common independent 
factor reported in all studies. "'^'^"'^ Interestingly, the OR for male 
gender was more than two-times as high in native Koreans 
than in Korean Americans. This can be explained by a higher 
prevalence of RE in female Korean Americans. In Japan, a high 
incidence of GERD was reported in elderly females because of 
kyphosis and osteoporosis related to hiatal hernia." Only high 
fasting glucose level was another predictor of RE in this study. 
However, this was inconsistent after adjustments in other previ- 
ous studies." Further study is needed to clarify more details in 
related to reflux symptoms and other regarding risk factors of 



RE in Korean American. 

Hemorrhoidal disease is a common benign anorectal disorder 
and can be troublesome during daily bowel movements. The 
prevalence of hemorrhoids have been reported in a wide range 
from 4.40/0 to 860/0.^°'^' We found that Korean Americans had a 
greater prevalence of hemorrhoids than native Koreans. Known 
risk factors for hemorrhoids are constipation, low physical 
activity, low fiber diet and high BMI.^^'^'' In the present study, 
female gender and obesity are predictors of hemorrhoids. The 
pathophysiology of hemorrhoids is related to the engorgement 
of vascular plexus.^^ Persistent pressure to anal cushions by 
various condition such as pregnancy, increased infra-abdominal 
pressure, which can affect hemorrhoids.^'^ Prolonged straining 
during vaginal delivery possibly induces mechanical frauma in 
anal canal, which might be associated with persistent hemor- 
rhoids.'^ We cannot explain how obesity affect hemorrhoids, but 
associated factors can be explained by underlying pathophysi- 
ology of hemorrhoids. We suggest that obese Korean American 
women are vulnerable to hemorrhoids, and clinical education to 
prevent predisposing factors to hemorrhoids should be done. 

There are limitations to our study. First, this is a cross- 
sectional study in a single health promotion center, which 
means both groups are not representative of each population. 
Therefore, we selected age and gender matched native Koreans 
to compare with Korean Americans to compensate selection 
bias. Because people in both groups have same purpose to find 
any diseases of their own, we could overcome detection bias. 
Secondly, we included all subjects that underwent upper and 
lower endoscopy regardless of symptoms or personal risks for 
each GI disease. The main purpose of this study was to compare 
the prevalence of common endoscopically diagnosed diseases 
between Korean Americans and native Koreans, symptoms and 
risk factors of each disease could not be excluded at the same 
time because of the possibility of small sfratified sample size. 
Obtaining more data from multiple centers in Korea and United 
States, would possibly overcome this limitation and be more 
representative of Korean-populations in both countries. Finally, 
the lack of data for general characteristics of individuals such 
as smoking, alcohol intake, socioeconomic status, and current 
medication limited the analysis of their association with each of 
the diseases. 

In conclusion, the prevalence of Gl diseases in Korean Ameri- 
cans were similar with native Koreans. In Korean Americans, 
only hemorrhoids were more prevalent. Korean Americans who 
are predisposed to colorectal polyps should consider follow- 
ing the Korean guidelines of screening colonoscopy. This is the 
preliminary study to compare the common Gl diseases between 
Korean Americans and native Koreans for the first time. Fur- 
ther studies to reveal different risk factors for each disease are 
needed. 
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